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IN THE CLAIMS 

Please amend the claims as follows: 

1 . (Original) A memory cell, comprising: 

an access transistor having a floating node, the floating node to store a charge indicative 
of a memory state of the memory cell; and 

a diode exhibiting Negative Differential Resistance (NDR) behavior connected between 
the floating node and a diode reference potential line, the diode including an anode, a cathode 
and an intrinsic region between the anode and the cathode, the intrinsic region of the diode to 
assist with stabilizing the memory state of the memory cell. 

2. (Original) The memory cell of clam 1 , wherein the cathode of the diode is connected to 
the floating node of the access transistor. 

3. (Original) The memory cell of claim 1, wherein the diode is a gate-controlled diode. 

4. (Original) The memory cell of claim 1 , wherein the access transistor is formed in a bulk 
semiconductor structure. 

5. (Original) The memory cell of claim 1 , wherein the access transistor is formed in a 
semiconductor-on-insulator structure. 

6. (Original) A memory cell, comprising: 

an access transistor having a first diffusion region connected to a bit line, and a second 
diffusion region, the second diffusion region to store a charge indicative of a memory state of the 
memory cell; 

a Negative Differential Resistance (NDR) diode connected between the second diffusion 
region and a diode reference potential line, the diode including: an anode; a cathode; an intrinsic 
region between the anode and cathode to assist with stabilizing the memory state of the memory 
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cell; and a diode gate operatively positioned with respect to the intrinsic region to enhance 
switching performance between memory states. 

7. (Original) A memory cell, comprising: 

an n-channel access transistor on a bulk semiconductor substrate, the n-channel access 
transistor having a first n-type diffusion region connected to a bit line and a second n-type 
diffusion region, the second n-type diffusion region to store a charge indicative of a memory 
state of the memory cell; and 

a Negative Differential Resistance (NDR) n/i/p diode having an n-type anode connected 
to a diode reference potential line, a p-type cathode in contact with the second n-type diffusion 
region, and an intrinsic region between the anode and the cathode to assist with stabilizing the 
memory state of the memory cell. 

8. (Original) A memory cell, comprising: 

a p-channel access transistor on a bulk semiconductor substrate, the p-channel access 
transistor having a first p-type diffusion region connected to a bit line and a second p-type 
diffusion region, the second p-type diffusion region to store a charge indicative of a memory 
state of the memory cell; and 

a Negative Differential Resistance (NDR) n/i/p diode having an n-type anode connected 
to a diode reference potential line, a p-type cathode formed with the second n-type diffusion 
region, and an intrinsic region between the anode and the cathode to assist with stabilizing the 
memory state of the memory cell. 

9. (Original) A memory cell, comprising: 

an n-channel access transistor on a bulk semiconductor substrate, the p-channel access 
transistor having a first n-type diffusion region connected to a bit line and a second n-type 
diffusion region, the second n-type diffusion region to store a charge indicative of a memory 
state of the memory cell; and 

a Negative Differential Resistance (NDR) p/i/n diode having a p-type anode connected to 
a diode reference potential line, an n-type cathode formed with the second n-type diffusion 
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region, and an intrinsic region between the anode and the cathode to assist with stabilizing the 
memory state of the memory cell. 

10. (Original) A memory cell, comprising: 

a p-channel access transistor on a bulk semiconductor substrate, the p-channel access 
transistor having a first p-type diffusion region connected to a bit line and a second p-type 
diffusion region, the second p-type diffusion region to store a charge indicative of a memory 
state of the memory cell; and 

a Negative Differential Resistance (NDR) p/i/n diode having a p-type anode connected to 
a diode reference potential line, an n-type cathode in contact with the second p-type diffusion 
region, and an intrinsic region between the anode and the cathode to assist with stabilizing the 
memory state of the memory cell. 

1 1 . (Original) A memory cell, comprising: 

an access transistor on a bulk semiconductor substrate, the access transistor having a first 
diffusion region connected to a bit line and a second diffusion region, the second diffusion region 
to store a charge indicative of a memory state of the memory cell; and 

a Negative Differential Resistance (NDR) diode connected between the second diffusion 
region of the access transistor and a diode reference potential line, the diode having an anode, a 
cathode, and an intrinsic region between the anode and the cathode to assist with stabilizing the 
memory state of the memory cell, the diode being laterally oriented over the access transistor. 

12. (Original) A memory cell, comprising: 

an access transistor on a bulk semiconductor substrate, the access transistor having a first 
diffusion region connected to a bit line and a second diffusion region, the second diffusion region 
to store a charge indicative of a memory state of the memory cell; and 

a Negative Differential Resistance (NDR) diode connected between the second diffusion 
region of the access transistor and a diode reference potential line, the diode having an anode, a 
cathode, and an intrinsic region between the anode and the cathode to assist with stabilizing the 
memory state of the memory cell, the diode being vertically oriented over the access transistor. 
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13. (Original) A memory cell, comprising: 

an n-channel access transistor on a semiconductor-on-insulator substrate, the n-channel 
access transistor having a floating body and a first n-type diffusion region connected to a bit line 
and a second n-type diffusion region, the second n-type diffusion region to store a charge 
indicative of a memory state of the memory cell; and 

a Negative Differential Resistance (NDR) n/i/p diode having an n-type anode connected 
to a diode reference potential line, a p-type cathode in contact with the second n-type diffusion 
region, and an intrinsic region between the anode and the cathode to assist with stabilizing the 
memory state of the memory cell, 

wherein intentionally-generated charges in the floating body of the access transistor 
enhance diode switching. 

14. (Original) A memory cell, comprising: 

a p-channel access transistor on a semiconductor-on-insulator substrate, the p-channel 
access transistor having a floating body and a first p-type diffusion region connected to a bit line 
and a second p-type diffusion region, the second p-type diffusion region to store a charge 
indicative of a memory state of the memory cell; and 

a Negative Differential Resistance (NDR) n/i/p diode having an n-type anode connected 
to a diode reference potential line, a p-type cathode formed with the second n-type diffusion 
region, and an intrinsic region between the anode and the cathode to assist with stabilizing the 
memory state of the memory cell, 

wherein intentionally-generated charges in the floating body of the access transistor 
enhance diode switching. 

15. (Previously Presented) A memory cell, comprising: 

an n-channel access transistor on a semiconductor-on-insulator substrate, the n-channel 
access transistor having a floating body and a first n-type diffusion region connected to a bit line 
and a second n-type diffusion region, the second n-type diffusion region to store a charge 
indicative of a memory state of the memory cell; and 
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a Negative Differential Resistance (NDR) p/i/n diode having a p-type anode connected to 
a diode reference potential line, an n-type cathode formed with the second n-type diffusion 
region, and an intrinsic region between the anode and the cathode to assist with stabilizing the 
memory state of the memory cell, 

wherein intentionally-generated charges in the floating body of the access transistor 
enhance diode switching. 

16. (Original) A memory cell, comprising: 

a p-channel access transistor on a semiconductor-on-insulator substrate, the p-channel 
access transistor having a floating body and a first p-type diffusion region connected to a bit line 
and a second p-type diffusion region, the second p-type diffusion region to store a charge 
indicative of a memory state of the memory cell; and 

a Negative Differential Resistance (NDR) p/i/n diode having a p-type anode connected to 
a diode reference potential line, an n-type cathode in contact with the second p-type diffusion 
region, and an intrinsic region between the anode and the cathode to assist with stabilizing the 
memory state of the memory cell, 

wherein intentionally-generated charges in the floating body of the access transistor 
enhance diode switching. 

17. (Original) A memory cell, comprising: 

an access transistor on a semiconductor-on-insulator substrate, the access transistor 
having a floating body and a first diffusion region connected to a bit line and a second diffusion 
region, the second diffusion region to store a charge indicative of a memory state of the memory 
cell; and 

a Negative Differential Resistance (NDR) diode connected between the second diffusion 
region of the access transistor and a diode reference potential line, the diode having an anode, a 
cathode, and an intrinsic region between the anode and the cathode to assist with stabilizing the 
memory state of the memory cell, the diode being laterally oriented in the floating body of the 
access transistor, 
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wherein intentionally-generated charges in the floating body of the access transistor 
enhance diode switching. 

1 8. (Original) A memory cell, comprising: 

an access transistor on a semiconductor-on-insulator substrate, the access transistor 
having a floating body and a first diffusion region connected to a bit line and a second diffusion 
region, the second diffusion region to store a charge indicative of a memory state of the memory 
cell; and 

a Negative Differential Resistance (NDR) diode connected between the second diffusion 
region of the access transistor and a diode reference potential line, the diode having an anode, a 
cathode, and an intrinsic region between the anode and the cathode to assist with stabilizing the 
memory state of the memory cell, the diode being laterally oriented over the access transistor, 

wherein intentionally-generated charges in the floating body of the access transistor 
enhance diode switching. 

19. (Original) A memory cell, comprising: 

an access transistor on a semiconductor-on-insulator substrate, the access transistor 
having a floating body and a first diffusion region connected to a bit line and a second diffusion 
region, the second diffusion region to store a charge indicative of a memory state of the memory 
cell; and 

a Negative Differential Resistance (NDR) diode connected between the second diffusion 
region of the access transistor and a diode reference potential line, the diode having an anode, a 
cathode, and an intrinsic region between the anode and the cathode to assist with stabilizing the 
memory state of the memory cell, the diode being vertically oriented over the access transistor, 

wherein intentionally-generated charges in the floating body of the access transistor 
enhance diode switching. 



20. (Original) A memory cell, comprising: 

an access transistor, including: 
a body region; 
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a first diffusion region electrically connected to a bit line; 

a second diffusion region separated from the first diffusion region by a channel area in the body 
region; 

a gate separated from the channel area by a gate insulator, the gate electrically connected to a 
word line; 

a Negative Differential Resistance (NDR) diode, including an anode, a cathode, and an 
intrinsic region between the anode and the cathode, the diode being connected between the 
second diffusion region and a diode reference potential line, 

wherein the memory cell is operative to store and sense a charge in the second diffusion 
region that is representative of a memory state. 

21. (Original) The memory cell of claim 20, wherein the access transistor includes an n- 
channel transistor. 

22. (Original) The memory cell of claim 20, wherein the access transistor includes a p- 
channel transistor. 

23. (Original) The memory cell of claim 20, wherein the diode includes a p/i/n diode having 
a p-type anode, an n-type cathode, and an intrinsic region between the anode and cathode. 

24. (Original) The memory cell of claim 23, wherein the p/i/n diode includes a p+/i/n+ diode 
having a p+ anode an n+ cathode, and an intrinsic region between the anode and cathode. 

25. (Original) The memory cell of claim 20, wherein the diode includes an n/i/p diode 
having an n-type anode, a p-type cathode, and an intrinsic region between the anode and cathode. 

26. (Original) The memory cell of claim 25, wherein the n/i/p diode includes an n+/i/p diode 
having an n+ anode, a p cathode, and an intrinsic region between the anode and cathode. 



AMENDMENT AND RESPONSE UNDER 37 CFR § Mil 

Serial Number: 10/612,793 
Filing Date: July 2, 2003 

Title: HIGH-PERFORMANCE ONE-TRANSISTOR MEMORY CELL 



Page 9 
Dkt: 1303.1 11US1 



27. (Original) The memory cell of claim 20, wherein the diode includes a laterally-oriented 
diode. 

28. (Original) The memory cell of claim 20, wherein the diode includes a vertically-oriented 
diode. 

29. (Original) The memory cell of claim 20, wherein the intrinsic region has a predetermined 
geometry to assist with stabilizing the memory state of the memory cell. 

30. (Original) The memory cell of claim 20, wherein the diode includes a gate-controlled 
diode to enhance switching performance and reduce standby power. 

3 1 . (Original) The memory cell of claim 20, wherein the access transistor is on a 
semiconductor-on-insulator substrate. 

32. (Original) The memory cell of claim 20, wherein the access transistor is on a bulk 
semiconductor substrate. 

33. (Original) A memory cell, comprising: 

an access transistor formed in a bulk semiconductor structure, the access transistor 
including a first diffusion region separated from a second diffusion region by a channel region, 
and further including a gate separated from the channel region by a gate insulator, wherein the 
first diffusion region is connected to a bit line and the gate is connected to a first word line; and 

a gate-controlled Negative Differential Resistance (NDR) diode connected between a 
reference potential line and the second diffusion region, the diode including an anode, a cathode, 
an intrinsic region positioned between the anode and the cathode, and a diode gate operably 
positioned with respect to the intrinsic region, the diode gate being connected to a second word 
line. 
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34. (Currently Amended) The memory cell of claim 33, wherein the diode is formed such 
that the intrinsic region has a desired geometry to assist with stabilizing the memory state of the 
memory celL 

35. (Original) The memory cell of claim 33, wherein the gate-controlled diode includes a 
laterally-oriented diode positioned over the access transistor. 

36. (Original) The memory cell of claim 35, wherein the lateral-orientated diode is formed 
using raised source/drain techniques and metal-induced-lateral crystallization techniques. 

37. (Original) The memory cell of claim 33, wherein the gate-controlled diode includes a 
vertically-oriented diode. 

38. (Original) The memory cell of claim 33, wherein: 

the first and second diffusion regions of the access transistor include n-type dopants; and 
the gate-controlled diode includes a p/i/n diode having a p-type anode connected to the 
reference potential line and an n-type cathode formed with the second diffusion region. 

39. (Original) The memory cell of claim 33, wherein: 

the first and second diffusion regions of the access transistor include n-type dopants; and 
the gate-controlled diode includes an n/i/p diode having an n-type anode connected to the 
reference potential line and a p-type cathode in contact with the second diffusion region. 

40. (Original) The memory cell of claim 33, wherein: 

the first and second diffusion regions of the access transistor include p-type dopants; and 
the gate-controlled diode includes a p/i/n diode having a p-type anode connected to the 
reference potential line and an n-type cathode in contact with the second diffusion region. 

41. (Original) The memory cell of claim 33, wherein: 

the first and second diffusion regions of the access transistor include n-type dopants; and 
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the gate-controlled diode includes an n/i/p diode having an n-type anode connected to the 
reference potential line and a p-type formed with the second diffusion region. 

42. (Original) A memory cell, comprising: 

an semiconductor-on-insulator (SOI) structure, including an SOI access transistor 
including a first diffusion region separated from a second diffusion region by a channel region, 
and further including a gate separated from the channel region by a gate insulator, wherein the 
first diffusion region is connected to a bit line and the gate is connected to a first word line; and 

a Negative Differential Resistance (NDR) diode connected between the second diffusion 
region and a reference potential line, the diode including an anode, a cathode, and an intrinsic 
region between the anode and the cathode. 

43. (Original) The memory cell of claim 42, wherein the diode is formed such that the 
intrinsic region has a desired geometry to store a charge indicative of a memory state. 

44. (Original) The memory cell of claim 42, wherein the diode includes a gate-controlled 
diode having a diode gate operably positioned with respect to the intrinsic region, the diode gate 
being connected to a second word line. 

45. (Original) The memory cell of claim 42, wherein the diode includes a lateral-oriented 
diode. 

46. (Original) The memory cell of claim 45, wherein the lateral-oriented diode is positioned 
over the access transistor and is formed using raised source/drain techniques and metal-induced- 
lateral crystallization techniques. 

47. (Original) The memory cell of claim 45, wherein the SOI access transistor and the 
lateral-oriented diode are formed in a semiconductor volume over a buried oxide (BOX) region. 
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48. (Original) The memory cell of claim 42, wherein the diode includes a vertical-oriented 
diode. 

49. (Original) The memory cell of claim 48, wherein the vertical-oriented diode includes the 
second diffusion region of the access transistor. 

50. (Original) The memory cell of claim 42, wherein: 

the first and second diffusion regions of the access transistor include n-type dopants; and 
the gate-controlled diode includes a p/i/n diode having a p-type anode connected to the 
reference potential line and an n-type cathode formed with the second diffusion region. 

5 1 . (Original) The memory cell of claim 42, wherein: 

the first and second diffusion regions of the access transistor include n-type dopants; and 
the gate-controlled diode includes an n/i/p diode having an n-type anode connected to the 
reference potential line and a p-type cathode in contact with the second diffusion region. 

52. (Original) The memory cell of claim 42, wherein: 

the first and second diffusion regions of the access transistor include p-type dopants; and 
the gate-controlled diode includes a p/i/n diode having a p-type anode connected to the 
reference potential line and an n-type cathode in contact with the second diffusion region. 

53. (Original) The memory cell of claim 42, wherein: 

the first and second diffusion regions of the access transistor include n-type dopants; and 
the gate-controlled diode includes an n/i/p diode having an n-type anode connected to the 
reference potential line and a p-type formed with the second diffusion region. 

54. (Original) A memory cell, comprising: 

an access transistor, the access transistor including a first diffusion region separated from 
a second diffusion region by a channel region, and further including a gate separated from the 
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channel region by a gate insulator, wherein the first diffusion region is connected to a bit line and 
the gate is connected to a first word line; and 

a Negative Differential Resistance (NDR) p/i/n diode connected between a diode 
reference potential line and the second diffusion region, the p/i/n diode including a p-type anode, 
an n-type cathode, and an intrinsic region positioned between the anode and the cathode. 

55. (Original) The memory cell of claim 54, wherein the p/i/n diode includes a p+/i/n+ diode 
include a p+ anode, an n+ cathode, and an intrinsic region positioned between the anode and the 
cathode. 

56. (Original) The memory cell of claim 54, wherein the diode includes a gate-controlled 
diode having a diode gate operably positioned with respect to the intrinsic region, the diode gate 
being connected to a second word line. 

57. (Original) The memory cell of claim 54, wherein the access transistor and the diode are 
on a semiconductor-on-insulator (SOI) substrate. 

58. (Original) The memory cell of claim 54, wherein the access transistor and the diode are 
on a bulk semiconductor substrate. 

59. (Original) The memory cell of claim 54, wherein the diode includes a laterally-oriented 
diode. 

60. (Original) The memory cell of claim 54, wherein the diode includes a vertically-oriented 
diode. 

61 . (Original) The memory cell of claim 54, wherein the access transistor includes a p- 
channel transistor. 
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62. (Original) The memory cell of claim 54, wherein the access transistor includes an n- 
channel transistor. 

63. (Previously Presented) A memory cell, comprising: 

an access transistor, including a first diffusion region separated from a second diffusion 
region by a channel region, and further including a gate separated from the channel region by a 
gate insulator, wherein the first diffusion region is connected to a bit line and the gate is 
connected to a first word line; and 

a Negative Differential Resistance (NDR) n/i/p diode connected between a diode 
reference potential line and the second diffusion region, the n/i/p diode including an n-type 
anode, a p-type cathode, and an intrinsic region positioned between the anode and the cathode. 

64. (Original) The memory cell of claim 63, wherein the n/i/p diode includes an n+/i/p 
diode, including an n+ anode, a p cathode, and an intrinsic region positioned between the anode 
and the cathode. 

65. (Original) The memory cell of claim 63, wherein the diode includes a gate-controlled 
diode having a diode gate operably positioned with respect to the intrinsic region, the diode gate 
being connected to a second word line. 

66. (Original) The memory cell of claim 63, wherein the access transistor and the diode are 
on a semiconductor-on-insulator (SOI) substrate. 

67. (Original) The memory cell of claim 63, wherein the access transistor and the diode are 
on a bulk semiconductor substrate. 

68. (Original) The memory cell of claim 63, wherein the diode includes a laterally-oriented 
diode. 
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69. (Original) The memory cell of claim 63, wherein the diode includes a vertically-oriented 
diode. 

70. (Original) The memory cell of claim 63, wherein the access transistor includes a p- 
channel transistor. 

71. (Original) The memory cell of claim 63, wherein the access transistor includes an n- 
channel transistor. 

72. (Original) A memory device, comprising: 

a memory array, including a plurality of memory cells in rows and columns; 
a number of word lines, each word line connected to a row of memory cells; 
a number of bit lines, each bit line connected to a column of memory cells; 
at least one reference line to provide a reference potential to the memory cells; 
control circuitry, including word line select circuitry and bit line select circuitry to select 
a number of memory cells for writing and reading operations, 
wherein each memory cell includes: 

an access transistor, including a body region, a first diffusion region electrically 
connected to one of the bit lines, a second diffusion region separated from 
the first diffusion region by a channel area in the body region, and a gate 
separated from the channel area by a gate insulator and electrically 
connected to one of the word lines; and 
a Negative Differential Resistance (NDR) diode, including an anode, a cathode, 

and an intrinsic region between the anode and the cathode, the diode being 
connected between the second diffusion region and a diode reference line, 
wherein the memory cell is adapted to store a charge in the second diffusion region of the 
access transistor to indicate a stable memory state. 

73. (Original) The memory device of claim 72, wherein the diode includes a gate-controlled 
diode. 
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74. (Original) The memory device of claim 72, wherein each memory cell is on a bulk 
semiconductor substrate, and the diode includes a vertically-oriented diode. 

75. (Original) The memory device of claim 72, wherein each memory cell is on a bulk 
semiconductor substrate, and the diode includes a laterally-oriented diode over the access 
transistor. 

76. (Original) The memory device of claim 72, wherein each memory cell is on a 
semiconductor-on-insulator substrate such that the access transistor has a floating body, and the 
diode includes a vertically-oriented diode. 

77. (Original) The memory device of claim 76, wherein the vertical-oriented diode is at least 
partially formed in the floating body of the access transistor. 

78. (Original) The memory device of claim 72, wherein each memory cell is on a 
semiconductor-on-insulator substrate such that the access transistor has a floating body, and the 
diode includes a laterally-oriented diode formed in the floating body of the access transistor. 

79. (Original) The memory device of claim 72, wherein each memory cell is on a 
semiconductor-on-insulator substrate, and the diode includes a laterally-oriented diode over the 
access transistor. 



Claims 80-100. (Canceled). 



